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H;MOLYTIC disease of the newborn is one of the best examples of a condition in
the common ground where the spheres of the obstetrician and puediatrician overlap.
T'he general principles of the inheritance of the Rhesus blood groups, and of the
pathogenesis of the condition are now well known. h'l'ere is also general agreement
on the superiority of replacement transfusion over simple transfusion as a method
of treatment (Mollison and Walker, 1952).
This paper clescribes our experience in the Royal Maternity Hospital from 1948,
when exchlange transfusion was introduced as the standard miiethod of treatment,
until 1956.
'T'ABLE I.
Cases adnmitted as Henmolvtic Disease, Royal MIaternity Hospital.
1948 49 50 51 52 53 54 55 56 Total
Rhiesus Negative 5 2 4 4 2 8 6 13 14 58
(Unaffected)
Stillborn - 4 8 4 5 7 5 11 11 14 64
Neonatal Deaths - 3 - 1 6 5 6 6 30
Survived - 3 4 7 14 12 34 42 37 58 211
(Affected)
1 OTAL 12 12 1 24 24 583 6 67 92 363
Table I shows the number of infants dealt with in each year, and the outcome.
It has been our policy to encourage centralisation of these cases in Belfast, as it is
impossible for a centre dealing with only a few cases annually, to provide the
necessarv team for prompt diagnosis, assessment of severity, and adequate
treatment. As a rule, therfore, if a woman is found to have antibodies during any
pregnancy, she is referred by the obstetrician in the regional hospital to the City
Hospital or the Royal Maternity Hospital for confinement, and she is generally
admitted about a month before term, so as to permit of induction of premature
labour if this is considered advisable. (Since the appointment of a paudiatrician to
Londonderry, about two years ago, some of the cases are dealt with there.)
179The table shows the steady increase in the number of infants treated each year;
it should be stated that 44 affected and 2 rhesus negative infants are included which
were admitted after delivery elsewhere, either because the mother came into
premature labour before the day fixed for her admission, or in a few cases because
antibodies had not been looked for antenatally.
As a rough indication of the degree to which centralised care has been achieved,
the annual number of births in Northern Ireland in the last few years has been about
29,000. On the usual assumption that the incidence of hamolytic disease is 1/200,
TABLE II.
Distribution of 363 Total Cases.
Gestation Up to 37 weeks 38 weeks and over Total
Previous
Stillborn Delivery N.A. Aff. Total N.A. Aff. Total N.A. Aff. Total
Induced 1 34 35 ... 25 90 115 ... 26 124 150 Nil Spont. 1 37 38 ... 21 64 85 ... 22 101 123
1 Induced 2 13 15
... 2 17 19 ... 4 30 34
Spont. - 5 5 ... - 11 11 ... - 16 16
2 + Induced 1 16 17 ... 2 8 10 ... 3 24 27 2+ Spont. - 7 7 ... 2 4 6 ... 2 11 13
TOTAL Induced 4 63 67 ... 29 115 144 ... 33 178 211
Spont. 1 49 50 ... 23 79 102 ... 21 128 152
N.A. Not affected, i.e., Rhesus negative. Aff. =Affected
there should be about 150 cases annually; in 1956, 63 cases were born in the Royal
Maternity Hospital and 32 in the City Hospital; 15 were admitted to the Royal
Maternity Hospital and 6 to the City Hospital for treatment after delivery, so that
roughly three-quarters of the cases in the country were treated in Belfast.
The counties of origin of the cases treated in the Royal Maternity Hospital were:
Belfast 119, Antrim 44, Armagh 42, Down 77, Fermanagh 19, Londonderry 30,
Tyrone 31.
LABORATORY SERVICE.
The Blood Grouping and detection of antibodies is done for all hospitals
and for general practitioners by the Northern Ireland Blood Transfusion Service,
who also provide a constant supply of Rhesus-Negative Group 0 blood for
transfusion.
As was to be expected, the great majority of all our cases of haemolytic disease
were due to "Anti-D," the original rhesus antibody. Only one case each of
Anti-C, Anti-c and Anti-A were found in the series. This is almost certainly an
underestimate of the incidence of such rarer antibodies, but this can be expected,
since a Rhesus-positive woman's blood would not normally be examined for
antibodies unless a child was born with haemolytic disease. I'he number of cases
with such uncommon antibodies is, however likely to increase as time goes on,
with more awareness of their existence. In 1957 we have already had two cases of
Anti-E and one of Anti-Lewis.
180DISTRIBUTION OF CASES.
Table II shows the general distribution of the 363 total cases. There are so
many independently variable factors in this disease which may affect mortality,
that exact statistical analysis of the mortality is almost impossible. In this table,
therefore, a deliberate over-simplification has been made, and only three of the
possible factors considered:-
1. The number of previous stillbirths due to haemolytic disease (including a
few cases of hydrops foetalis which lived for a few minutes).
2. The maturity of the infant at delivery, taking an arbitrary division at
37 weeks' gestation.
3. Whether delivery was spontaneous or followed induction of labour
(or planned Casarean Section).
In each compartment of the table, Rhesus-negative infants are shown as "Not
Affected." In all the subsequent comparisons of mortality, these are omitted, for
the sake of simplifying the calculations; in point of fact there were very few deaths
in this group, and such death could not be due to hawmolytic disease.
TABLE III.
Fcetal Loss: Percentage of Affected Cases.
Previous Stillborn 0 1
Gestation <37 38 + Total <37 38 + Total
Induced 35.3 12.2 18.5 ... 53.8 17.6 33.3
Spontaneous 56.8 15.6 30.6 ... 80.0 27.2 43.7
Previous Stillborn 2 + Total
Gestation < 37 38+ Total < 37 38+ Total
Induced 75.0 37.4 62.5 ... 44.2 15.4 26.9
Spontaneous 85.8 50.0 72.6 ... 63.2 19.0 35.9
FIETAL Loss.
Table III shows the f-etal loss expressed as a percentage of the cases shown in
the previous table in each section.
TIhe overall foetal loss is higher than may perhaps be generally realised,
24 per cent. where there has been no previous stillbirth, 37 per cent. where there
has been one previous stillbirth, 65 per cent. after two or more previous stillbirths.
As one would expect, the loss is higher in each section where delivery was
before the end of the 37th week.
From Table III it would appear that induction of labour reduces the foetal loss,
and these figures correspond roughly with those reported by Dr. Fisher from this
hospital earlier this year (Fisher, 1957). There is, however, one obvious fallacy in
considering such uncorrected figures as they stand; a number of women are
included in the series whose feetus died early in pregnancy, and in the great
majority of these cases no attempt was made to induce labour; this has the result
181TABLE IV.
Fcetal Loss: Excluding Intrauterine Death before end of 34th WVeek.
Previous Stillborn 1
Gestation < 37 38 + Total <37 38+ Total
Induced 29.0 12.8 1]7.0 ... 25.0 16.6 19.2
Spontaneou.s 27.8 14.9 17.6s ... I50.0 30.0 33.3
Previous Stillborni 2 + Total
Gestation . 37 38 + Total < 37 38 + Total
Induced 66.6 3 :s7.5 5.5.. ... 37.2 1-5.2 22.1
SpontautOLIS .50.0 33.3 0.0() ... 31.7 17.5 30.6
of adding a numlber of stillbirths to the "spontaneous" group, and thus increasing
the mortality. In Table IV, therefore, I have shown the mortality after leaving
out all eases where the lotus was known to be dead by the end of the 34th week. I
have selected this stage of pregnancy because, in fact, only 3 out of 35 infants
delivered before the end of that week survived, and induction of labour at any such
early stage is very unlikely to save many infants.
The number of cases concerned, especially in the groups with previous stillbirths,
are too small to be considered as significant, but it can at least be seen that there
is no likelihood of effectinig a very large saving of fit4al life by routine induction of
labour.
TFhis does not mean, of course, that in(dtuction of labour is never indicated, and
there must be some women with a history of previous stillbirth and a homozygous
husband, in whom termination of pregnancy 3-4 weeks before term will produce a
living child, not too premature to have a reasonable chance of survival. Such
women should be admitted at about the 35th week, and a very careful watch kept
for any sign of foetal distress. A rising indirect Coombs titre of the order of
1/750-1/1000, or the presence of "Bevis-type" pigments in the amniotic fluid might
give additional evidence of a severelv affected child. In such a case, labour should
be induced, and if delixery does not occur promptly, Ca,serean Section should be
considered. In anv event, pregnancy should not be allowed to continue beyond the
expected date of delivery.
TIABLE V.
Outcome bv Parity of Mother.
S.B. Live N.N.D.
Parity Born S.B. Rate 0' Born N.N.D. Rate 0O
1-2 39 8 20.25 31 3 9.5
3-4 107 24 22.4 83 9 10.8
5-6 80 20 25.0 60 5 8.3
7-8 3.5 6; 17.1 29 7 24.1
9 + 37 6 16.2 31 4 13.0
TOTAI 298 64 21.4 234 28 11.9
N.N.D. =Neo-natal Deaths.
182TA'kBLE VI.
Blood Group of MIother (Affected only).
Live
Group AMothers Births S.B. Rate 00 Births N.N.D. Rate %
A 96 110 24 21.8 86 14 16.3
0 140 143 32 22.0 113 11 9.7
B\3 1 38 43 8 18.5 35 3 8.6
INFLUENCE OF MATERNITY PARITY.
'I'able V shows the effect of the parity of the mother upon the stillbirth and
neonatal (leath rates. 'T'here is no consistent increase in mortality as the parity
increases; this probably indicates the interaction of several factors; the higher
parity groups probably include an increased number with heterozygous husbands,
in whom the first affected child does not occur until relatively late in the birth
order; there is a known variability in the ease with which women become sensitised
to the rhesus factor; many of those with homozygous husbands and early occurrence
of severely affected infants do not choose to have further children, thus increasing
the mortality in the early groups only, as a counterbalance to the general tendency
for the severitv of the disease to increase in successive pregnancies.
ABO BILOOD GROUP.
It will be seen from Table VI that while there is no apparent difference in the
stillbirth rate for the various blood groups, there is a considerable increase in the
neonatal (leath rate of the infants born to mothers of Group A. This may be a
chance finding, as it is not significant by the ordinary probability test (X2) even
without considering other variables. T'he blood group of the father does not seem
to have had any influence on the mortality of the feetus.
T'ABLE VII.
Distribution of 13lood Groups (Percentage).
(Group A B AB ()
10,000 Donors 33.7 9.8 2.7 53.8
500 RMH - 34.8 10.0 3.8 51.4
Mothers - 35.0 11.3 2.6 51.0
Fathers - 21.4 5.6 2.0 71.0
Il 'T'able VII I have compared the blood group distribution in:
(a) 10,000 donors registered in 1956 with the Northern Ireland Blood
Transfusion Service.
(b) 500 consecutive multipare without Rhesus antibodies, from the Royal
Maternity Hospital.
(c) The mothers in the present series.
(d) The fathers in the present series.
It will be seen that the first three samples compare very closely, but that there
is a considerable increase in the incidence of Group 0 among the fathers. 'rhis is
183statistically "highly significant." The probable explanation is that where the blood
of the feetus is compatible as regards ABO groups with the mother's blood,
sensitisation to the rhesus factor can easily occur, whereas if the faetus and
mother are incompatible, the foetal cells which enter the mnaternal circulation are
likely to be destroyed rapidly by the more powerful ABO antibodies before Rhesus
sensitisation can occur.
INFLUENCE OF I REATMENT.
In Table VIII I lhave attempted to subdivide the neonatal deaths to see how the
loss might be reduced.
Eleven babies born in the Royal Maternity Hospital, and 4 admitted, died after
"incorrect" treatment. Four babies born in the hospital did not receive exchange
transfusion; in 2 of these a false negative Coombs test, including 1 rhesus positive
mother with AntisC, confused the issue; the other 2 had hamoglobin levels above
110 per cent. and bilirubin below 3 mgm. per cent., which at that time was
TABLE VIlI.
Incorrect 'Ireatnment Born in R.M.H. Admitted
No Exchange - 4 ... A
Unsuccessful Exchange - 4 ...
Inadequate Exchange - 3 ...
"Correct" 'I'reatment - 11 3
Unrelated - - 1 ...
TOTAL - 23 ... 7
Rate/l10 Live Births - 11.6 ... 16.0
considered to signify such a mild degree of hcernolysis as to make treatment
unnecessary; all 4 died of kernicterus. Of the 4 babies admitted who did not
receive exchange transfusion, 2 were "in extremis" and died before transfusion
could be attempted, the other 2 were over 36 hours old, and at that time this was
considered to rule out exchange transfusion.
In 4 babies it was impossible to effect an exchange transfusion owing to technical
difficulty. Three of these were very severely affected and died in a few hours, the
fourth died on the fourth day with kernicterus. Three babies received one successful
exchange, but later (lied of kernicterus; these occurred before the need for repeated
exchange transfusionis, if the bilbirubin rose above a critical level (20-30 mgm. per
cent. according to the method used) was realised.
It should have been possible to avoid 10 of these 15 deaths if our present
experience and criteria had been available, but it will be seen that 14 infants died
in spite of "correct" treatment. Five of these had liumoglobin levels below
60 per cent. in the cord blood, and it is appreciated that the mortality in this group
is inevitably high, especially since 4 of the 5 weighed less than 51 lbs.
The remaining 9, however, were not severely affected, and only 3 of them weighed
less than 51 lbs. They all died during or immediately after transfusion. One was
184during a third exchange, 2 during the second exchange, and the rest during the
first exchange. The cause of death in these infants in obscure, but hyperkalaemia
mav have been responsible in some cases (Campbell, 19.55).
I"LACE OF CONFINEMENT.
The number of admittedl babies in the present series is admittedly small, but the
increased neonatal mortality shown in 'Fable VIII strengthens the strong clinical
impression that such infatnts present a greater problem tllan those born in the
hospital.
'I'he infants born elsewhere, and not even admitted for treatment, would appear
to be at even greater risk. Table IX is an attempt to calculate this risk, using
calculations based on the Registrar General's returns.
Even allowing for the obvious fallacies of this type of calculation, there would
seem to be a definite advantage f'or the infant born and treated in a hospital with a
'FABLE IX.
Neonatal Deaths in and out of Hospital, 1955 and 1956.
Boirn Affected Neonatal D)eaths "Rate"
Northern Ireland - 300 ... 50 ... 16.6
(Calculated)
Royal Maternity Hospital I1(S ... . ... 7.4
(Observed)
Northern Ireland, less
Roval Maternity Hospital 192 ... 42 ... 21.8
properly equipped team of medical, nursing and laboratory staff. (If infants born and
treated in the B3elfast City Hospital, the other large centre in the Province, were
excluded from the table, the mortality for the remainder would be even higher).
WNalker and Mollison (1957) have published figures obtained in a similar, but
nmore accurate manner, showing the same trend in xEngland and Wales, and also
stressing the need for treatment to be concentrated in a few hospitals with a large
annual experience of the disease.
SUMMARY.
In the Royal Maternity Hospital from 1948 to 1956 inclusive, 305 infants were
seen suffering from luemolytic disease of the newborn, 96 (31 per cent.) were lost,
fromii stillbirth or neonatal death. It is unlikely that routine induction of labour will
significantly redluce this loss.
Faetal loss is increased by a history of previous hydrops fcetalis, inadequate
exchange transfusion, or deliver) outside a properly equipped hospital.
The treatment of these cases has been a matter of teamwork, and I should like to thank my
obstetric and poediatric colleagues who have co-operated in this wNork over the years.
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